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fifSr -* 


c ©^{t^fs#©*» 6 3 n & &m$tmmnz xm^ 

IBB-?***- F*7 r 4 '<SA-t/T£&£ft&*@-9 

c ©ft/maisKft^a *» e> s ti * ismm-5f©#yf5 % 
*a«caiar s«e»*ssHfcS£ sci 

[ M*^ 3 ] ttEft&NHHBHbBlX. 
fuiB:£/1im^&^J8*> 6 tiJ;>J 3 *i £ ME«AA-«## 

c©aw#«©m#«c#uT2^wM*itu com 
mm^z&mtmm^t ^xmz^m^m^wncmm-r 

<tTH5ie h 5 -< ;i/^©aj^(c^©7 -< - 

st,^4cja?u«:SiKsn. -en-en^uu^i©®^^ 
zm-xmrns-zN® (Ntssx&R) ©aii©iiS8&. 
Nfi©m i ©S55S^6-en-enHi^snsii5i(i^© 

<l©^l©^^»g<!:. 

c©n+ m©^i©^t!i^ms^e»©m^^-cflngt 
iit-^it^g^sn. *n^fti?L.i,>s&2©ji3p#Rg 


(2) ^Fia 2 0 0 0 - 1 5 1 5 1 6 

2 

&) ©^2©ilMS<!:. 

me l<i©»2 ©iissg^ $ nsii&fi 

©JH2©(fc§8ltm<!:. 

c©L<i©m2 ©^^mscs^6©ai^*±rfin»L/r 
^fetuss© mxrnn t ■? i> im^Wih zmz. . 
mami<DmimmiT . t«fE^fii^isaft#©-»^ 

T =T/n: <n tt2«±©S3fg&) 
10 <hLfcC<t*#S!!<!:-r.5it^2(ClB«©7feeit->X7 u 
A. 

Tg#3*i*«^#&^J:b£$s/c-r©fflF , i-c\ 
twasrs ] 7^(gta<t7fes«m<!:©ra©^e^» 
20 mzytmmmi*. 

»»oJBasi««ia»ii#«:«»)Sr. Biifa?*&©i&£& 

30 

BirsB^<ttS«> 

40 [tt5jc356 ] i5fB«^©iftaivgsjs^m^*. -e-n-e 

tCiB«8©#ei£S'X 7- A„ 

[ 7 ] 3 6 «: . UffiS?gfS^ai#l2*> 6 W^J 3 

i-4*ijs®j^^bs*(ig^-s c tztmt -trzimm 

5 * /c« 6 (CfB|g©^ej||^'X -r A. 

so. c^rs*3ti2>m^>pt^tb ; &«/c-rffiHrtT. ein^ 


(3) 

3 

m$tm 5 1 tdt 6 tcmmoyyt&misz f- a. 

[«*^ i o ] K&mm&t itvjift- Fx? t 

c cD^ffi^iH#©*> h mti 3 ft * &wm®m^* 
cc^fei/rmriB^i'^*- r -o-Hczgm-r sum 

m*m 1 1 ] ?t&mm#t it?^?*- f*? t 
a >^®mt zyt&mfx *■ ^-c®.m 3 n zytmimic 
*n<>x> 

mim 1 2 i mumm^m^m.^mt. muvm 
it^&fr tizm.&<D&mwnmms$*. *ft^ 
nm^m&?ztii&<Dmm$im$i&mnic%4K> %x . 
m%m&<Dm&mm : &$i<mz& * m r> mx^ntcmsE 30 

: ms&<§L u xmu-r z, * c t zn® t ■? &» 3? 
mi 1 K.ssmoxmmm. 

woo* 1 3 ] ftGmm&t ox-?***- yil? t 
3ft-2>*gfiia-c#>o-c. 

^fii^iBfi^^ssfetti^Ts^fii^iam^s^lsi. 40 
c ©£M^im^s£#&2» 6 ttj* s ft s m&3><mm 

c ©:&/ms® 6 ft* 3 n h mnm^(om^ 
^rncmm? zwzmmmmt&t set £#a* 

£ T SH!^ 1 3 tcf5iE©^(f« 0 50 
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4 

m>m 1 5 ] *esiji{$£ ox*?***- t 
^esi^^e^v^^A-cffiffl^fts^m^i 

c<o^/«^g^s^?» m^j 3 ft & Atts&wre* 

c ©^&&#at^!8-cm: 3 ft s mwKD&mn^fm^ 

mim. i6] 3 h tc. mriB^^^-si^ig^ <=>ffi^j 
3ft*mriBa»©^fii^?ijffi#cD#^ o&B*mt 
v. K&moMommitimiEvxmim^it&mic 

$m 1 5 {ctBtscwfcsfi®. 

[000 1 ] 

c <D%fcm is* f A tel ^r^ffl 3 ft S7fe^t5*j J; c; 
Co 0 0 2 ] 

- ^rt=&e^3 ft?.t»$a©swii^©-ji>&iiy-, rt> 
a k wr se^P3^*j^«:^ ft ft-c 1 » -s . 

[0003] *£^>'^7-A« > *y F "7 - 
W&?h<Dfrt£ h-f, LAN ( LocalArea Network) % £* 
(Cfc^cD^fflfiffl^IE^orftrfcO. 0«A«1OOM 
b p smKOei&tg^rWr&FDD I (Fiber Distri 
buted Data Interface) &<t*i b"C^313ftTI/^. * 
tc&iZXte, vY4-V ( t* v V t> =7 X©e 

iHjES^W^S E t hernet) /.ti'^fSSi^oT 
l>SJ:9ic. ^ftJW±©eiSSe©5|31^M3ftx:o> 

So 

[0 004] £C5t*. C0)m<Dft&misXT&iC<br> 

r«. fiesfe^p.^-x/o K^tcJ:S(i#e^lA5tfft 

ft-CC^c. ^Jft^. ^*>e»W7^3ftSjliBl7ic^^ 

[0005] mz.tf.*f*i\z v fyxoytm^&mzft 


5 

«F.^-co:**«:i«flitt«>©-c**fc«>«: v ->X7-A#?g 
©|i£Hc*£&3Xh;fta£S3<t>6n£C£K£c&. 

[0 00 6] GCDCite. &ft©~>X7-A«<tfca>< . 

A^gstm,**,, 

[0007] 

f^WX^tiSfcftK, :>X:rAflt§|©j£©;gtffl 

eiMiIS©[S]±*iaUT ^ tc tt o r * r t,» £ i «, »5 mm i> 

[000 8] *«W«±K*«tc <£ 0 ^cSn/cfccD-C. 

i'X-r a <t. C©->XfA(Ctffl?h5M 
[000 9] 

[iss£8?&-rs/cis&©^&] ±ia@w*»^-r^/ci* 
tern i o*$m at. Tt^ft® 4 le&mm t <dm <d%&m 
mat i/t7Aft- tit? r j'^mmrzyt&mis 

ffl^i^^r^-r^fii^ill^Si. C©^ffi3flH^©#><E>a} 

mm^zn&mti-rz&m&mm^n&.&mt. c©^ 
fmmm^m^m^m^ § ft zmi&m$immm 

[ooio] ccD^'itc^mzmctccticj:'). mm 

M, CAP, QPSKftf) JC^&StlS. -fl/t, C 
#<f-S|#. vU-*-*- F#7 r A **jtL X&kZ ft. 
[OOli] ccDJ:^«:-r-Scir. fI#£i£©RK©$(> 

5 x©ei*aa=&n^-r s c t ifinittettt £. 

[ o o 1 2 ] &&mt Lxgrn*-?*?*:- f 

£>£ffi&&©£<£ffl-C£-2>. C©fctf>. ^g^fS. ->X 
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6 

9^fc- FTfe^-^'it/Ttt, MxKS I (Step Inde 

x) my^^-j ?■? r a j*tj:i£z&mxz 
[0013] ittciL%mfo*mi&-t z>tcib<<cm2<D*&. 
mt. xmmrnt3c&mmt<Dm<DjtG&m#±isX-7 
fr?*- 7 ■< '<z&m-r X7-J»tc$>-? 
x. mittmmmic. mm^-zm^zmixD&m}^ 
vmmc&iSi-rznmt^gtt, c©fl^nfc#s*>6m 

io m&?z&®<DW&wimmim-5iicm%x. mnm® 
<Dmm$tmmLfm*:&>* m<o %x ^fttcm&mn^ 
mamc&n&no, zftt?<D&&mn*mmt&m 
Lxmt>?zmmnft$i&m&&£, c<ommi#m&~ 
m^m^omttmn^mmc^Lxmm^)^^ 

- f*7 7 ^^Hc^mTsm^/^^igi^iiA. 

&mm^zmm : <m : &$ic: t lx m mm<o^m 
&^&xfttjL2 tiz>m&(D0-mn^m<mzmmtLx 

[00 14] zox'yrji^&izmctccticj:*), mm 

^ftm^tt z> v + v r & e. -s o f d m(§-^ t l x 
omm^t>\ 7 jxzftox&mz 

ft. %&mmic*5^x$:mm®2ft : £>c±t l crj:z. 

[0015] c©«t 5cc. ^?Sii^S3tifclt^©fi# 

- Yit? 7 ^^•©#ttic*s^r^j^tt;^A5/h$ < 

40 [0016] *fc*^B^«, ftSHf&K. HlflBv;U7-e 

[0017] coi^mcit, *eM©sg«cgfec 
so [0018] s hic^mux. ^mf-zm^K.-o^ 


(5) 


jlS* 3 6 icm&> £ C t fr-C Z -5 <fc 5 K ft 3 . 
[0019] 

[^©SISS©^®] HlH*#JHOr*«iH©* 

[0020] < jh i <Dmm<D&m) m i t*. 

X7r^^2(c«*>ti. 3fc*ft«3*-c£iass*i'r*« 

[0021] %asd« i ». &m%.m®& 1 1 iiM/ 

M^12imtl,^. ^B^tBHBSl IB. & 
©? t -*la^K»0r£ffiiE£ffii|@3:fi (^IQAM : 
Qjadrature Amplitude Modulation ) ~fT£K- <fc ■S^IS^r 

*6o. c®xmresinMr*£ or«£t/#s:8*g 1 

2(C^5fe©-C*-5. ttft/XSMS 1 2 1*. 20 
«fc*-f*-F (LD) (H5H±r) * 

JvfcvjW**- F*7 r -f><2tC3*< *>©-C*5. 
[0 02 2] — ^§ftt53 HE. #/*»S3l»3 1 
£. *!JS^SMM^fbS (D F E : Decision Feedback Eq 
ualizer ) 3 2 <!:. £-ffi«IB@883 3 ££{i*.-C<,»5. 

K3C7r -Y^2*^-UT*«^«3(ceaiS 

[ 0 0 2 3 ] m 2 {C*J50§33?gEfbg 3 2 ©8tf£0!l£^ 

ftfc h7>^A-t*7 -< 4 <h. f£K(cieg;*ft/c 
7-f-F'<9?BB5&. *KKS7£«tt*.-t:i>S. 
[0 0 2 4] h 5 9-;U7 ^;U5f 4B. 
4 1 l~41Ni. {&&Jftli£2§4 2 1~42M£. flOff 
S4 3 &*«X.-Cl>S. CCT. 3U50S84 1 1-4 1 40 

>sjOWa»|T©Sg&»© 1 (£&■&©#— ^ 
&jg|?S4 2 1^4 2M«CJ8W*Slt»«*C- n -C * 

Bd = 0.6 x — - 

nl x A x 1 


^2000- 1 5 1 5 1 6 
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[0025] TftfcfS. je/«SO»3 l*>6Hl*Stl 
fc3fc/m^fefl#tt. h 5 f-;U7 ^ 4 cc# 

*6ft. ay"j«:^ssnfc3ffisi5iiS4 1 1 ~4 1 nccj: 

•3«^mfiSMB#raT' ttffiBKSti*. Cft6©jI5£ 

4 2 i~4 2Mfcj;«3-en-e , nmff^ts:c- N ~c N a* 

*W 6*1. ftl*84 3 (Cti^? tlfc©*8JI8 7 
*6ft-5. ±M<Df¥fflK J: K> YJZ'Z.K-Wy 4fc* 
4CCitt,>Ttt. l>*J«9>-5«*ii*Si^tf fttotl-SC £ 

fCft£o 

[002 6] — 2r. 74- F^ ^ *@S85 *». ilMHBS 

5 1 1~5 1N£. iSt^#S5 2 1~52N£. flO# 
i£5 3£&ra*T<,>£. CCT, &mm®9&S 1 1~5 

l>. *fc±B±IBWHC. Gf3fcf££Lg5 2 1~5 2N©?H 

zmmm*i> tKisan-ituci: o suffice 

CitCftS. 

[0 02 7] Tft:b<3. ^iJg6*>6W^$n/c^i|m 
£ft£) 7-f-F><»*BIS5(G«M.6h. iMiJtcSM 

3ftfcj®£ie]if85 ii~5i vn,c^*)imxm{mm^m 

2 1~5 2NCCJ:0-e-n-en^St^Sb, ~b„ 

6n. fln»g§5 3tcr^?n^ (a*iA*?n») . -e 
or, c©«n#S5 3^6©a^e^^#s7«:^i6 

[0 02 8] t(±©<fc 5 ft^^MM^bg 3 2 ©fpffi 
*/^l^«SsS3 1^6tH^$n-Sfi#j^*i 
ffb^h. 7A«-F*7r ^*2(cfcWS{5j!iSgS 

*^iE$n^. ic^r, nra5©a*T*^— «r« 

^©{Sif * - F &f$o*{S£&ft: ( X y » 7 > r v V 
S^l^ifSi. e^»^fcJ:S«-^StWJ;b («T. S/ 

Nib) (D&ittvmtz&wcjzvim&m&yvz.zti 

[002 9] 

[»1] 


(3dB *Stro*«t?«S. ett«9D 


(1) 


[o 03 o] -ec-c. Bc^^oM^^e^ibfc^ 

*©^<Hl^>Ft^#tb (S/Ntb) SN^JDit. S [003 1 ] 

^a^mfiK I p . IhISS*!^ I n *fflt>r^©i 5 (c^fc 50 [8:2 ] 


(6) 


9 

SN = 


^2 00 0 
10 


15 15 16 


IP- 


(2 x e x Ip +■ ln^> x B 

:Pirr-PD(D*£ Ce 


(2) 


SN = 


<lp x M)^ 


(2 x e x Ip x M 2+x + In 2 ) x B 
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[0032] mmm^<D&m&Bd-e$>z>tz<Ds/N io 

5VT <fc 5 tt^«S»«:fflc»fc«^figai^S«*j*oc: t 
octto* i ^>dOureair*4fcr* h$fcn<Dfe*:fii«: 
«««#©S/Nit«:j:0 5eft6n*. 
tO 0 3 3] S3 QAM^ffll^itOSIS 
/NiWP^RO^OBa*^. WA«*«S/NJt<fc 
LT16. 1 dBtt±#«fc«S ft 4 QAM 

CC<tin = 2©eai3&5pJfiBr*0, 2 3. 2dB«_b# 20 
l«K3ftft:»£K:tt v 1 6QAM*Cj:*n = 4<EHafe&i 

[0034] «Oi»«CCfcWi3tea6^^^A 

7t^<2. *SWl«3©*h-t*i«:o#aT©«»tt 

T^ft^l : 
gHf7^«7- = -3 d Bm 

vm-F*7r-f^2 : 30 
fejUS*- 1 3 0 d B/kra 
n 1 (nrcO/3#r^) =1.5 
A (JtMN?«H) =1.2% 

yt^fm3 : 

I n (HB0HT) = 5 p A/fH z 
M (mm : APD) =15 
x GMIIMtSffffc: APD) =0. 4 
&*5. 7;I/^-F*7t -f^<2 <£ UTS I (Step Ind 
ex) S^7X^^7 7 ^^ (POF : Plastic Optica 
1 Fiber ) *«flJU QAMm^%&m?Z>i><D£U 40 

[0 03 5] (i/^l/- 5> 3 > 1 ) tfc«<D/c 
*>. 3 CC*j W S^DeflMOm bB 32^1 

**^««a»3 3fc^*6ft*) flteifctt-TS. 
Ctitt. v;U^*r- F*7 7-f^ 2 C7> 3 d B$m<Dmi£ 

©2/5 *H ^3>*gm*a4CC^To 04 (a) 
SJfcJft^&OTPi n-PD(7*hm-F)tffl 

^tcm&<DBmvm±&mm<Dmm*. H4 <b> so 


CC, £j£)Eftt*s 1 0 0 m<D*§^U2, Pin-PD^ffl 
C^i2 5 6QAMfCiO 8 0 0 b p s <Dfcmm&*m 
m-TZCtiPtijmtteV), APD^C^il 0 24Q 
AM{CJ:0 1. 0 Gb p s (D&mm&imi&T 2> C ±& 

[0 03 6] £ %j£fffl| 1 CC**tt£&tfXN=ifg 
1 1 , *5<tW36S(i«3CC*j^S^iiaailll53 3 Kite 
^Tf«:fr^ DIXIE (FEC : Forward Error Correctio 
n) e36»0Cc3*-r*Wtt^S6«:iK«>e>n 

* 0 mtti o- 3 m&vwwm&i o- 1 ° gscc* 

— WiOT, 2 3 9 b y t ecDr^^CC 
1 6 b y t e <D^ 0 ZjJEW^Zttlm L fcW&oeSSB* 
ieSfiS«i©BBflR*H5«:*-r. 0 5 (a)ttpin 
-PDWcif^, 05 (b) BAPD4fflC^»^ 

[0 03 7]@5*>6fl^J:^(C, 100m©SIS7' 
^X^^ ^^r ^eSttCfc^Tte, Pin-PD^rffl 
C>£<b, 1 0 2 4QAM£WCJ:*)9 3 8Mb p s<E>£ 
Mg^Mt^Ci^d:^! APD*fflM 
<t, 40 9 6QAM^PCCJ:0 1 . lGbps<D<S£iI 

[0 03 8] Sr. ($/$aU-^ 3 > 1 ) 

^F^77^A2©3dB »aw>w«rtre#eas 
3d Bgaio&tt f c *&&zmmKtm*mmir 

[0 03 9] (V^^^ 3 >2)«ilf^k§ 
3 2 SriW Z>ttKL&K>, fc «±©JH««««**a« 

«ci«ift^. «je»affl^ba3 2*fl6ffir 

■C, «iE^IttQ:#«tB«. «J©lMBSWb»3 2W:*j^ 
[00401 ^(1 #fta^B$F^T' *2/>*IOWBK 


(7) 

31 

k J: SVUMMOM 2 {g* r ©~> >^^BMfmmx$> 

•c*^T/2tcs^L/ci i m<o^mmmmmt^ 3 2 

■c«. ft4{g£r©^>dOu£^*iWf6&cfts„ 
S3!3Hbg 3 2 ©Jg&ili* B#RS T ' * 5 6 iC'b 3 < S»£ 

[0 04 1 ] flU e^^K<-rS<!:^ffiS/NJt 
d^birstoi), g*©£iHSfi«S/NtbK<fc93rtPR 10 
3ft&. 06fC. 10 0m©SlS7 , 7^5 ; ^77-/ 

MSi^e^SaiCM^^-r. 06 (a) «p i 
n-PD<fcFEC£ffl<^c*§£\ 06 (b) ttAPDt 

[0 0421 16 (a) t«, 240MBaud©64 
QAM-C. etgfi#l. 4 6Gbp sXMcKViWO , 
APD Zm^tcm^lCiZ. 1. 34GBaud©16Q 
AMt, OGbpsttAKW. 20 

to 043] mQfrh¥\z>&'>ic. -^mm^c^x 
v > aus* tijps-a-^ciKii^ ess ati jra t . 

*j^r«. esiffi*^^b-r^J:^{c^^^«> 

[0 044] C © J: 5 «c*SOS»JBrctt. Tfcgflttl 1 ft 

&wgmm'm \ i inm/Tc^&is 1 2t*ffiz.> mm 

£&BJ-rS. 7fc£flt£2&t«. */m^^S3 li, 
ffi&»jI2>3Kb2&3 2£. ^ffiaD3lIISJg3 3<fc£<I*, 
QAM^P3fg^**^^b/c©^ff^^O. §fi*S 

[0045] cfDi^^fiStcb/cciocio. m#e 

i£©l£©$lj*£ft#©^-X^> K^KlJtKO-C^iB 
•T 5 C<t AS njfig *fc^JS«S^KbS3 2£& 
lc£&&®fflm*&ittcm^tem&aJffe< l Cts:<>), C©C 

i te i o r &£i£iig£^s> e> ft 

[0046]*k, -?;t^*- F#:7 r -^2 <t UTS 
I M (Graded Index^-C^c <) 

*>*>^A-. gfflASI^fcf. Graded IndexM VJl^*- F 
[0 0471 *fc, ^7Xf .7 -f^'^igffl-r-SC 

y ^-HctbSSb-c) gl?*5ci*5We,h5, eft so 


^2000-151516 
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(C «fc 0 , i'Xf ASf©^©fPftffl*l«t & C £ *» 
[0 048] (02 <DXtkCD$JB) 0 7 li. *$£W<Dm 

Sfe<Djf^<hJ:b«ur*i»HS. 7fe^tS©«fiEfc*3t,>r 

^•.Tfcl E?iJ©;tefrfC^ft^ftaF#;&8. 9 £ L 

[0049] 3fe^ftffi8 «. mm/miwskmskz 1 

£. ^<B^iS|5|3S8 2 <t. S&&£ftllSS8 3£. lift, 
/ft^H 1 2 ££<i*-Ct,>S., it?iJ/^J^lHlS88 

i«. tsVTK?-** t\sX<bmi7 : -*m^*w\ig.<D 

©^U;l/^-£&t^&-r£fc©-C**,, ^ffl^ 
PI1ISS8 2W:. JJB^^U^-^CCS^^filQAM 

at. c©^pni#*sas£*^«u c©=£mm-*f*ii«!> 
[oo50] 3fesmm9{i. */*«g!S3 1 

<!:. J§&£fc#StlIlSS9 1 t. ^ffl«ifHHSS9 2£. 
/itt?iM^|iIS§9 3£*(i^TU-5. 
r ^'2 £{^3ftfc*<rmi. */«mg!JftS3 1 CC 
«fcD^«#{C^!$ft, Jir&iStfT$i[Hl8S9 HC«A>ft 

mft^a^fl^JKl^glSft. C©«i!(CDft^JAS 
2H»«!S![p1SS3 3(C^^.6ft6„ ^ffiaia|51Sg3 3-C 

ft. ^-^UJU^-^Asai^J^ft-S. C©-'^^U;l'7 r -$ 
tt. 3fe?iJ/il[5iJ^!0SS9 3CCJ:Ji. i";7Af-fK: 
SBftSft. Sd^-^m^iL-cm^^ft-S. 

[005 1 ] mm&.&mm$&B 3 . s«^gt[siif§9 1 
it. ^ft«ftia?7-y x^iags. fei^-'ji^ 

M (OFDM: Orthoqcxial Frequency Division Multip 
lex ) ^Pi^;/j:£*?r^Cf-2.C<!:*s-C#S„ 
[00 5 2] OFDMtH, -eft-eftiE32-r 

(^d^«^B'*>©) i^7'+t , j7©-en-enKQAM 

(*£l>ttCAP. QPSKftf) ~»^1/**SI»3^ 
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